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To ali whom it may concern: _ to 4, inclusive, the transmitter, by the pre- 
’ Beit knownthat we, THomas A. Epison, of | ferred method, is operated by means of strips - ' 
Menlo Park, in the county of Middlesex and | of paper perforated with Roman letters and 
State of New Jersey, and Patrick Kernny, | Arabic numerals. These are perforated by 
5 of New York, in the county and State of New | means of an Edison perforator, such as has 55 
York, have invented a certain new and use- | been used for Roman-letter telegraphs. The 
ful Improvement in Automatic Telegraphs, | transmitter has two sets of transmitting de-- 
(Case No. 620,) of which ‘the following is a | vices for each line, so that the transmission 
specification. ; can be made continuous, one set being in op- 

10. The object we have in view. is to produce a | eration while a perforated strip is being ad- 60 
system of automatic telegraphy, and suitable | justed to the otherset. The transmitter is also 
instruments and connections therefor, de- | constructed for transmitting from the same 
signed to supplant the present stock-printing | strip over two or more lines simultaneously, 

‘telegraphs, which system will operate correct- | the transmitting devices of the two or more — 

15 ly and accurately, with much greater rapidity | lines being arranged in the same trough or 65 

-” than the stock-printing telegraphs now in use, | paper-way, and the strip being drawn under 

all the transmitting styluses by asingle feed- 

ing device. The perforated strip is left with 

an imperforate end of sufficient length to ex-, 

tend under all the styluses to the feeding de- 70 

vice. = 

A is a horizontal shaft, which operates the 

feeding-wheels of the one or more transmit- 

ters. It isshown in Fig. 1 as working the 
feeding-wheels B B’ of onetransmitter. This 75 | 
shaft is rotated by any suitable power, elec- 
trical or mechanical. A continuously-wound 
part hereof, Figure 1 is a top view of thetrans- | electro-dynamic motor, ©, is preferably used for 
‘qnitter; Fig. 2, a side elevation of the same; | the purpose, its armature-shaft having a worm, 


and will have advantages of greater simplic- 
30 Fig. 3, a vertical cross-section through one | a, engaging with a worm-wheel on the shaft 80 


ity, durability, ease of repair, and a complete 
independence of the receivers. This we ac- 
‘ 20 complish by utilizing for this purpose the 
principle of the chemical telegraph, and. by 
such changes in construction and arrangement 
of instruments and connectionsand in manner 
of operation as we have found necessary and 
25 desirable to meet the different conditions of 
‘the new end sought. . 
’ In the accompanying drawings, forming a 


of the transmitting-rollers; Fig. 4, a section |A. This motor may be operated from any ~ 

through the support of a transmitting-stylus, | source of electrical energy. It is provided 

showing cireuit-connection; Fig. 4*,a top view | with aball-governor, C’, located upon its shaft, 

‘of one of the fusible-wire safety-catches; Fig. | which governor acts upon a spring-lever, 6, 

_ 35 5, a top view of the receiver; Fig. 6, a bottom | tending to separate it from an adjustable con- 85 

* view of the same and the circuit-springs; Fig. | tact, b’. The motor-circuit passes through b 
7, a partial vertical section and elevation of | and b’, and by the separation of these parts 
the receiver; Fig. 8, an elevation from the rear | such circuitis broken. A resistance, b*, may 
of the receiving-pens, the supporting-block | be located in a shunt around the break to re- 

4o being in section; Fig. 9, a side elevation of | duce the spark. By means of the governor. 90 

‘~~ one of the pens, its insulating pivot-block be- | controlling the motor-circuit the speed of the 
ing in section; Fig. 10, a view on a larger | motor and of the feeding-wheels rotated by it 

scale of the end of said pen from its underside; |-will be kept uniform. The speed at which 

Fig. 11, an enlarged view of the front ends of | the governor will break the circuit can be va- 

45 one set of receiving-pens; Fig. 12, a diagram- | ried by adjusting the contact 0’. Itis evident 95 ~ 
matic view showing the connections within a | that the regulation of the motor speed and its 
receiver; Fig. 13, a diagrammatic view show- | adjustment can be performed in any other 
ing the connections of the system between the | known way. By this adjustment and a simi- 

‘ transmitter and the receiver. lar adjustment at the receivers, to be herein- 

50 With reference more especially to Figs. 1! after described, the speed of the transmitter 100 
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rest when lowered upon such standards. 


and the receivers can be given the proper re- 
lation, so that the letters and figures produced 
by the receivers will be of the desired size. 
With a definite speed at the receivers the size 
lengthwise of the strip of the letters produced 
by them will be inversely proportional to the 
speed of the transmitter.. The size of such 
letters can be increased by reducing the speed 
at the transmitter, and reduced by i increasing 
the transmitter’s speed. 

From the feeding-wheels B B’ extend two 
horizontal troughs. or paper-ways, D D’, the 
sides of which form guides for properly di- 
recting the perforated. strips of paper. ~The 
troughs are supported by forked standards ¢, 
and they have movable bottom plates, d, which 
Each 
trough-bottom is raised bya wiper, d’, worked 
by.a handle, d’, and is guided by pins a, work- 
ing in slots in the sides of the trough. 

‘Mounted upon each bottom ad, but insulated 
therefrom, are two or more transinitting-roll- 
ers,ee’. These are held by straps e’, secured 
to insulation é, holding the rollers out of con- 
tact with other metal parts. Such straps are 


Shown in Figs. 2 and 3. Springs é! connect 


the straps with circuit-terminal plates e, and 
serve also to draw the bottom plate down- 


wardly. Between each plate & and the cir. 


cuit- wire is a fusible-wire safety -catch, ¢, 
held by springs ¢' to protect the small stylus 
and pen-wires, as will be explained further on. 

Two or more sets of transmitting styluses, 
EE’, are mounted in each of the tronghs D D’, 
Each set is carried by an insulating-block, EF, 
which is secured to the sides of the trough, ‘and 
is inclined so that the styluses project down 
into the trough with their forward ends di- 
rectly over the center of a transmitting-roller. 
Each stylus is a spring with a stiff shank, and 
has on the under side of its shank two pins, f, 
which enter holes in the block E* and serve 
A pin, /’, on the 
upper side of each stylus-shank permits the 
stylus to be readily removed or secured in po- 
sition by meansof pliers. It will thus be seen 
that the styluses can be readily removed for 
cleaning or sharpening and others put in their 
places w vithout delay. The number of'styluses 
in each set depends upon the nuniber of lines 
of perforations in the strip of paper. Five of 
such lines of perforations have been found 
most desirable for the purpose, and: hence 
five styluses to each set are shown. .The set 
of styluses E in trough D is directly opposite | 
the set E in trough 1, and the sets I’ i’ are 
similarly situated. 

Bars FF’ extend across both tr oughs just 
back. of the two sets of styluses. These bars 
carry circuit-springs f°, which project down- 
wardly and. bear against the shanks of the 
styluses, each bar carrying the circuit- “springs 
of two sets of sty luses—the similar sets in- the 
two troughs. These springs form removable 
circuit- connections for the stylases, the act of ; 
placing a stylus in position bringing it into 
contact with a spring. The Springs on the 
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| bars are connected to the five conductors of a 
cable, such conductors being indicated by the 
numbers 1 2 3 4 5 and 1*-2°3° 4° 5%. Each 
cable is connected with or forms alineto which 
is connected the pens of a number of receiv- 
ing-instruments. 
The transmitting-styluses of each set: rest 
above the center of a transmitting-roller; but 
when thetrough-bottom is depressed the roller 
drops clear of the stylus-points. In the ele- 
vated position of the trough-bottom the trans- 
mitting-roller forces the “strip of paper up 
against the points of the styluses. . A spring- 
pressing wheel. g, above each transmitting- 
roller, presses the paper down upon the roller, 
causing the roller to be rotated. by. the move- 
ment of the paper, so as to present a clear con- 
tact-surface to the stylus-points when they 
drop through the perforations. A. spring- 
pressing plate, g’, directs the paper strip from 
each trough upon the feeding wheel. Aspring- 
roller, 9’, “presses the strip upon each feeding- 
wheel above its center, causing the wheel, 
which has serrated portions, to draw the strip 
without slipping, while a stripping-plate, 9’, 
prevents the paper from sticking to the wheel 
and following around to the under sideof the 
same. Astrip of perforated paper witha long 
imperforated end is drawn under the stylus: 
points of one trough, while its bottom is de- 
pressed and is passed over the feeding-roller. 
| The trough- bottom is then raised, and the 
pressing- -roller g thrown into the position 
shown in dotted lines. The feeding-wheel 
| draws the strip of paper, and the matter de- 

noted by the.perforations is sent out upon the 
two or more lines connected with the trans- 
mitter. While a strip is passing through one 
trough one is being placed inthe othertrough, 
and the trough- bottom is raised. When the 
strip of the first trough i is exhausted, the roller 

g of the second trough is thrown down, start- 

ing that strip. In this way little or no time 

will be lost by intervals in transmission. 

It is evident that more than two linescould 
be connected with eachtransmitter. Itisalso 
evident that the shaft A ean be used to work 
the feeding-wheels of more than one trans- 


| 
| 
mitter. 
| 
| 
i 
! 
I 
| 
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While we prefer the construction of trans- 
mitter sbown, it is evident that for the pur- 
pose of carrying out the more general objects 
of our system the transmitter may be varied 
in many respects. 

Instead of having the styluses close circuit 
directly by dropping through the perforations 
upon a contact-surface, it is evident that this 
movement can be utilized to close and open 
the circuit at other points, as described in our 
application (No. 47,216) upon fae-simile tele- 
graphs, and that with tiie last form of cir- 
cuit-controller, instead of using perforations 
in the paper, depressions may be employed, 
as described in said opplication, and instead 
of using a non-conducting material like paper 

| with perforations to per mit the points todrop 
' through to metal, a metal surface may be em- 
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ployed. with the letters marked thereon in in- 
sulating-ink; or.our transmitter may. be based 
upon the well-known principle of using type, 
with the. surface of which the stylus-points 
make contact. 

With reference more especially to Figs. 5 
to.12, inclusive, the receiver has.a base, G, 


- carrying the parts and covered, as usual in 


10 


stock-printers, by a glass case. (Not shown.) 
This base rests on a suitable stand, G’. 

Beneath the stand isa circular box, G’, con- 
taining a coil, h, of chemically-prepared. pa- 
per. . The solution used to prepare the paper 


. ’ is preferably ferrid-cyanide of potassium, the 
Ls) 


receiving-pens having points of iron. This 
box has a side door for closing it tight, and 
an upwardly - extending throat, h’, through 


. which the paper strip passes to the receiving- 


20 


25 


30 


roller of the instrument, the strip being re- 
strained therein by aspring, h’, located upon a 
pivoted flap, h*. 

-Upen the base G is mounted an electro-dy- 
namic motor, H. This machine has a continu- 


‘ously-wound armature-bobbin and a Pacinotti 


commutator, so that it will start from any po- 
sition when its circuit is closed. 

The armature-shaft of the motor is provid- 
ed with a worm, ¢, which engages a worm- 
wheel on a shaft at right angles thereto, car- 
rying the receiving-roller I. 

The motor-shaft carries a centrifugal gov- 


-ernor, J, which acts to separate a spring-lever 
_ contact, 7’, from an adjustable contact, 7. The 
speed at which the governor will separate the 


35 


contacts ¢’ 7 depends upon the adjustment of 
the contact #, and the contacts being in the 
motor-circuit thespeed of the motor,and henée 


.» of the receiving-roller I, will be made regular 


40 


45 


50 


55 


by the governor,and this speed can be changed 
by adjusting the screw 7’. 


the size of. the letters and figures produced by 
the receiver may be varied by adjusting the 
screw @.."'This adjustment will be utilized to 
bring the receivers into proper relation with 
the transmitter, so.as to give the letters and 
figures the most desirable size. 

All the receivers can be given the same 
speed independent of the difference in elec- 
tro-motive force existing upon the line at the 
receivers, by reason of their location at dif- 
ferent distances from the source of electrical 


a ‘energy. This is done by adjusting the gov- 


60 


ernor-screws of all the receivers to such an 


extent that the electro-motive force at the re- 


ceiver farthest from the source of electrical 


_ energy will be sufficient to drive the motor of 


65 


that receiver up tothe governing point. This 
insures the action of all the receiver-governors 
and a uniform speed. of the . receiver-motors; 
or the adjustment can be utilized, if desired, to 


~ 4 


| produce letters of different sizes at the re- 
ceivers. As described in connection with the 
transmitter-motor, it is evident that the regu- 
lation of the speed of the receiver-motors 
and their adjustment can be effected in any 
other known way. 

A resistance, j, is located in a shunt around 
the contacts 7 ? to reduce the spark. 

K are the receiving-pens, five in number, 
which are plates arranged on edge and piv- 
oted in a U-shaped frame, j’, by a pin, j’, the 
pens being thrown forward upon the receiv- 
ing-roller. by separate springs j’, which form 
removable circuit-connections for such pens. 
Each pen has a forked shank, as shown in Fig. 


9, and this shank is set in a slot in the center: 


of a block, j‘, of rubber or other suitable insu- 
lation. The pivot-pin 7’ passes through the 
solid portion of all-five blocks, j*, which are 
mounted thereon side by side, but are free to 
turn independently. Theframej’ is mounted 
upon a block, &, rising from the base G, the 
frame being held removably upon the block 
by pins #’, which enter holes in said block. 
The frame j’ can be lifted from the block k, 
and by doing so the pens can be readily. re- 
moved from the instrument. This feature of 
removability is an important one, since it en- 
ables the pens to be taken out for cleaning and 
repair, which should be done frequently, while 
another set can be as easily placed in the in- 
strument, so that there need be no stoppage 
of the instrument for repair. The simple act 
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go 


95 


100 


of placing the frame j’ upon the block k com- ¢ 
pletes the circnit-connections through the- 


springs j*, and the pens have a separate piv- 


otal spring action, so as to conform independ. ° 


ently to any irregularity in the thickness of 
the paper. The pens are brought close. to- 
gether at the forward ends, where, to prevent 
@ cross-connection between the pens, the sec- 


ond and fourth pens are provided with small © 


blocks # of insulation, projecting on each side. 
The pens also have removable iron wearing- 
points %*, which are inserted in slots k*, one 
side of each slot being made concave, as shown 


105, 


II0 


in Fig. 10, or the parts being otherwise formed ~ 


to lock the points in place. This feature of 
the removable peu-points is one which sim- 
| plifies and cheapens repairs. 


The strip of paper # is pressed upon the. 


receiving-roller, so asto be advanced thereby 
by two pressing-wheels, @ U’, which are car- 
ried by an arm, L, pivoted to a block rising 
from the base. The pressing-wheel farthest 


ing-pin, ?, which passes under the pens K. 
The arm L also carries a finger, @, for guiding 
the paper and preventing it from curling up 
in frontof the pen-points. Thearm Lisdrawn 


T15 


120 


removed from arm L is carried by an insulat- 


125 


downwardly by aspring, m, attached to base 


| G, while it may be raised by a finger-piece, am, 
' A pivoted arm, m’, Fig. 7, projects down- 


130, 


wardly from the arm L through a slot in the. . 


base, and has a shoulder on its lower end, 
which catches on the edge of the slot and 
holds the arm L up after itis once raised. A 
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_ stand G’. 
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_receiving-roller to break the pen-circuits and 


4 


curved finger, m’, attached to arm L, projects | 
under the shaft of the receiving-roller and 
strikes such shaft when the arm L is raised, 
preventing the arm L from being elevated to 
an unnecessary extent. The effect of raising 
the arm L is to raise the pens.and also the 
pressing-rollers from the paper strip, releas- 
ing such strip from the drawing action of the 
receiving-roller.. If the paper strip should 
break or-the roll of paper give out, it is de: | 
sirable that the pens should be raised from the 


the motor-cireuit opened... This is done auto- 
maticaliy by means of an electro-magnet, M, 
whose armature M’ is not attracted: with suffi- 
cient force to overcome its retractor, except 
when there is an abnormal flow of current, 
which will occur when the resistance of the 
paper isremoved from the pen-cireuits by the 
dropping of the pens directly upon the receiv- 
ing-roller. 
The armature M’ has a latch end, n, extend- 
ing through the base, and this engages the 
beveled end of a horizontal arm, n’, pressed 
downwardly by a spring, x2... This arm iscon- 
nected with the end of aspindle, n}, the other 
end of which has attached to it anarm, x‘, car- 
rying a plate, n°, at its outer extremity, upon 
which rests the lower end of arm im. ‘The 
movement of armature M’ by magnet M re- 
leases arm n’,which is pressed downwardly by 
itsspring n’and raises arm n‘,elevating the arm 
Land lifting the pensand pregsing-wheels from 
the receiving-roller. A thumb-piece, 0, isused 
to reset the parts. The arm 2‘ in its upward 
movement also separates contact-points on 
spring-plates 0.0’, and such contacts being in 
the motor-circuitsaid circuit isthereby broken. 
Instead of having special contacts for this pur- 
pose, it is evident that the movement could be 
utilized to separate the governor contacts 7 
and @’, opening the motor-circuit at these lat- 


‘Mounted upon a block of insulation on the 
under side of the base G are seven screws, p, 
Fig. 6, to which the connections of the reesiver 
are made. Seven springs, q, secured upon 
the top of stand G’, make contact with the 
heads of screws p when the receiver is set in 
position upon the stand. The springs q are 
plate-springs arranged horizontally upon the 
The receiver-base is given the cor- 
rect position upon the stand by suitable studs, 
(not shown,) so that the simple act of placing 
the receiver upon the stand will bring the 
screws p into contact with the proper springs 
g and complete the circuit-connections. This 
feature is one of novelty in receivers for stock- 
telegraphy, the series arrangement of the in- | 
struments heretofore used rendering it im- 
practicable or undesirable. The seven screws 

| 


of the cable are connected with springs q, the 
wires 1, 2, 3, 4, and 5 being the pen-wires, 6 
the motor-wire, and 7 the common return for 
the pen aud motor circuits. ~ 

The circuits within a recéiver are shown 
more particularly in Fig. 12. The wires 1, 2, 
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3, 4, and 5 run directly to the pens, and from 
the receiving-roller a connection, 8, is made 
with the return-wire 7 through magnet M. 
Wire 6 runs to break-points 0’ 0”, break-points 
i #, and through armature and field of motor 
to return-wire 7. 


70 


The general arrangement of the system is. 


shown in Fig. 13, to which reference.is now 
particularly made. The dotted lines represent 
the troughs or paper-ways D D’ of the trans- 
mitter, in which are the transmitting-rollers e 
e’ and styluses E EH’. From the two opposite 
sets of styluses E extend five wires, 1234.5, 
and with these are joined the receiver-motor 
wire 6 andthe commonreturn?7. Theseseven 
wires are joined into a cable, N. ‘From the 
two opposite sets of styluses I’ extend five 
wires, 1* 2° 3° 4° 5°, with which are joined 
motor-wire 6* and return 7*, all forming a ‘ca- 
ble, N’. - 

It is evident that the common-return wire 
7 or 7° may be substituted by ground-connec- 
tions. 

The cables N and N’ are supplied by two 
separate batteries, O O’.. At one end each bat: 
tery is connected to the motor-wire of the ca- 
ble, while at its other end it is connected with 
the contact-point of a switch, P. A double- 
point switch, P’, has its two contacts connect- 
ed with the two transmitting-rollers of the ca- 


75 


80 


90 


95 


ble, (through springs e',:plates ¢, and safety- 
D g 2 p y 


catches ¢,) while the switch-levers of the two 
switches are connected together and with the 
return-wire. The motors of the receivers con- 
nected with either cable can be set in motion 
by closing switch P, after which the circuits 
to transmitting-rollers of either trough can be 
closed by closing switch P’ on one point or the 
other. 

The cables N and N’ may form the mainline 


100 


105 


to which the receivers are connected; but since © 


the arrangement is a multiple-are one it is pre- 
ferred that such cables should be used as feed- 
ers and extend to the centers of main lines Q 
Q’, from which the receiver-circuits R R’ will 
betaken. By the use of feeders the difference 
in the drop of electro-motive force at the re- 
ceivers of each line will be much less, and the 
receivers can be readily made to run uniformly 
by adjustment of the. governor-points, as be- 
fore explained. The feeders for the purpose 
of saving in expense of conductors are pref- 
erably of higher resistance than the mains 
from the point of connection of the feeders 
therewith to the ends, and hence the main drop 
in electro-motive force will be upon the feed- 
ers; but since this drop does not effect the rela- 
tive drop at the receivers (there being no re- 
céiving-instruments connected with such feed- 
ers) the drop upon the feeders can be made as 
great as desired, while that upon the main 
lines must be within the practical limits of ad- 
justment of all the motors to a uniform speed. 

Each receiver is located at the end of a ca- 
ble, BR or RB’, in its own multiple-are circuit, 
and hence is independent of all the other re- 
ceivers, and can be provided with circuit-open- 
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ing devices, which in their operation will not | white mark on the paper, so thatthe tendency 
to mark biue,which exists when no currentis — 
The tendency of 7o 


affect any of the other receivers. This arrange- 


- ment of the receivers in multiple arc is a novel 
feature in stock-telegraphy and one that is es- 


5 


sce) 


pecially adapted for chemical-receivers. In 
addition to other advantages, it reduces the 
numberfgof wires which it is necessary to carry 
into a building, since if the instruments were 
in a series it would be necessary to carry at 
least twelve wires into a building. . The mul- 
tiple-arcarrangement also permits of the ready 
attachment of additional receivers within the 


 eapacity of the line-wires. 


I 


on 


20 


25 


: 30 


Asindicated in the diagrammatic views, Figs. 
12 and 13, the motor-wire and the return-wire 
are of larger size‘ than the pen-wires, for the 
reason that a small current only is sufficient 
for recording purposes, while a larger current 
is used in running the motors. The motor 
and return wires are intended to be made large 
enough to carry the entire current of the bat- 
tery without heating injuriously; but for econ- 
omy in cost and size of cable’ the pen-wires 
are so much smaller that if a short circuit 
should occur with one of them the pen-wiré 
might be heated injuriously or fused. Hence 
a tusible-wire safety-catch properly propor- 
tioned to protect. the pen-wires is located in 
the single wire between the battery and each 
transmitting-roller. This is shown in Figs. 2 
and 4*, and has been already described. 

To prevent tailingsand make the marks pro- 
duced by the receiver clear and sharp, we ar- 


- range electro-magnets S in separate cross-cir- 
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cuits- between the five pen-wires and the com- 
mon return of each cable, as shown in Fig. 13. 
These multiple-are circuits are connected with 
the wires of the cable at the transmitting-office 
and between the transmitter and the receiv- 
ers. The effect of the magnets is to discharge 
when the pen-circuits are broken, sending re- 
verse currents of high tension through such 
circuits. These currents tend, with the solu- 
tion of ferrid-cyanide of potassium, to produce 
a-white mark instead of a blue one upon the 
paper, and hence the blue marks are made 
clear and sharp. ! 
We have found that when no‘current is flow- 
ing through the pen-circuits there is an action 
set up between the iron pen-points and the so- 
lution of the paper strip, and it seems also 
that by reason ofthe nearness together of the 


' pen-points in the receivers the current tends 
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to pass from the points of active pens along 
the surface of the paper to the points of inact- 
ive pens, causing all the pens to mark. To 
overcome these difficulties we placein the same 


cross-circuits in which the magnets are located: 


batteries T, which are constantly in connec- 
tion with the pen-circuits, and are-arranged 
to send currents through such circuits in the 
reverse direction to the currents of the main 
battery. These batteries T are weaker than 
the main battery, and hence do not interfere 
with the transmission of the characters. The 


current from T, however, flows over the pen- 
wires when not active, and tends to make a 


flowing, will be overcome. 
the main current to pass to inactive pen-points 
is also counteracted. : 
It will be noticed that the chemical-receiv- 
ers are under control from the transmitting- 
office, and are worked by current received 
therefrom, the receiver-motors upon any line 


| being operated by the line-battery and being 


stopped and started by means of the switch P. 

Since the pen and motor circuits are inde- 
pendent circuits, it is evident that a separate 
battery or other source of electrical energy lo- 
cated at the transmitting-office could be used 


to work the motor-circuit; but we prefer the 
arrangement shown. _— 


What we claim as our invention is— 
1. In automatic telegraphs, the combina- 


tion, with a suitable transmitter and a chemi- 


cal-receiver, of an electric motor operating the 
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receiver and worked directly and entirely by . 


current from the transmitting-office, substan- 
tially as set forth. 

2. In automatic telegraphs, the combina- 
tion, with a suitable transmitter and a chemi- 


cal-receiver, of an electric motor operating the: 


receiver, worked directly and entirely by cur- 
rent from the transmitting-office, and a switch 
at the transmitting-office for controlling the 
circuit of the motor, substantially as set forth. 

8. In automatic telegraphs, the combina- 
tion, with a suitable transmitter, of a chemi- 
cal-receiver, an electric motor operating the 
receiver, separate pen and motor circuits from 
the transmitter to the receiver, a common re- 
turn for all the circuits, and switches at the 
transmitting-office for controlling the pen and 
motor ‘circuits, substantially as set forth. 

' 4. In automatic telegraphs, the combina- 
tion, with a suitable transmitter, of a line ex- 


tending therefrom and two or more automatic 


receivers connected in multiple are with the 
line, and operated directly and entirely by 
the line-current, substantially as set forth. 

5. In automatic telegraphs, the combina- 
tion, with a suitable transmitter, of a line ex- 


tending therefrom, and two or more chemical. . 


receivers connected in multiple arc with the 


[ele] 


line, and operated directly and entirely by - 


the line-curreént, substantially as set forth. 
6. In automatic telegraphs, the combina- 


tion, with a suitable transmitter, of a line ex- - 


tending therefrom and including pen-wires 
and a separate motor-wire, and two or more 


chemical-receivers operated by separate elec- | 


trie motors, such receivers being connected 
in mutiple are with the line, substantially as 
set forth. 

7. In automatic telegraphs, the combina- 
tion, with a transmitter, a line, and two or 
more receivers connected in multiple are with 
said line, of a feeder extending from the 


transmitter to the center of the line, substan-. 


tially as set forth. 
8. In automatic telegraphs, the combina- 


tion, with a suitable transmitter, a line in-- 
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cluding pen-wires and a separate motor-wire, 
chemical-receivers operated by separate elec- 

- - tric motors and connected in multiple are with 

the line, and a feeder extending from the 
5 transmitter to the center of the line, substan- 
tially as set forth. 

9. In automatie telegraphs, the combina- 

-« tion, with a transmitter, a line therefrom to 

' receivers, including small pen-wires and a 

1c larger motor-wire capable of carrying without 
injury the entire battery-current, of a safety- 
catch for protecting the small pen-wires, sub- 

-< Stantially as set forth. 

10. In antoniatic telegraphs, the combina- 

15 tion, with a transmitter having several inde- 
pendent transmitting-styluses, from which ran 
Separate pen-wires, and @ battery connected 
by asingle conductor with the transmitting- 
roller, of asafety-catch for protecting the pen- 

20 wires located in the conductor common to all 
the styluses, substantiaily as set forth. 

11. In automatic ehemical telegraphs, the 
combination, with a number of independent 
line pen-wires and instruments for transmit- 

25 tingand receiving Roman letters, of magnets lo- 
cated in cross-cireuits between such pen- wires, 
and a common return for preventing tailings, 

_ Substantially as set forth. 
‘12. In automatie chemical telegraphs, the 

30 combination, with a number of independent 
line pen-wires and instruments for transmit- 
ting and receiving Roman letters, of a number 

' of batteries for sending currents upon the sepa- 
rate pen-wires reverse in direction to the main 

35 battery-current, such batteries being located 
in cross circuits between the-pen-wires and a 
common return, and serving to prevent the 

-Inarking of inactive pens, substantially as set 
forth. 

40 13. In automatic chemical telegraphs, the 
combination, with a number of independent 
line pen-wires and instruments for transmit- 

_, ting and receiving Roman letters, of electro- 
magnets and reverse-current batteries located 

45 in cross-circuits between the several peb-wires 
and a common return, substantially as set 
forth. 

_ 14. In automatic telegraphs, the ecombina- 
tion, with a suitable transmitter, of a chemi- 

50 cal-receiver operated by an electric motor re- 
ceiving current from the transmitting-office, 
anda governor for automatically governing 

the speed of said receiver-motor, to maintain 
a uniform size of the characters, substantially 

55 as set forth. ; 

15. In automatic telegraphs, the combina- 
tion, with a suitable transmitter, of a chemi- 
cal-receiver operated by an electric motor re- 
ceiving current from the transmitting-office, 

60 and an adjustable governor for automatically 
governing thespeed of the motor, substantiall y 
as set forth. 

. 16, In automatic telegraphs, the combina- 
tion, with a suitable transmitter operated by 

65 an electric motor, of a chemical-receiver oper- 
ated by an electric motor receiving current 
from the transmitting-office, and adjustable 


| . 


governors for adjusting and controlling the rel- 
ative speeds of said transmitter and receiver 
motors, -whereby the desired size of characters 


70 


will be produced by the receiver, substantially 


as set forth. ; 

17. In automatic telegraphs, a chemical.re-. 
ceiver operated by an electric motor, in com- 
bination with a circuit-controller for auto- 
matically opening the motor-cireuit when 
there is an abnormal flow of current, substan- 
tially as set forth. 

18. In automatic telegraphs, the combina- 
tion, with a chemical-receiver, of an electro- 
magnet located in the pen-cireuit, and a cir- 
cuit-controller operated or controlled by such 
electro-magnet for opening the pen-cireuit 
when there is an abnormal flow of current 
therethrough, substantially as set forth. . 

19. In automatic telegraphs, the combina- 


tion, with a chemical-receiver, of a lifter for. . 


automatically raising the pens from the re- 
ceiving roller when there isan abnormal flow 
of current through-the pen-cireuit, substan- 
tially as set forth. : ; : 
20. In automatic telegraphs, the combina- 
tion, with a chemical-receiver operated by an 
electric motor, of an electro-magnet in the pen- 


circuit and a lifter operated or controlled by: 


such electro-magnet and acting, when there is 
an abnormal flow of current in the pen-circuit, 
to raise the pens from the receiving roller and 
to open the motor-circuit, substantially as set 
forth. 

21. In automatic telegraphs, the combina- 
tion, with a chemical-receiver operated by an 
electric moter, of an electro magnet located in 
the pen-circuit and moving its armature only 
when there is an abnormal flow of current, :a 
spring-lever released by the movement of the 
armature, connections with such spring-lever 
for raising the pens from the receiving-roller 
and opening the motor-circuit, and a thumb- 


piece for resetting the parts, substantially as 


set forth. 
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22. In chemical-receivers for automatictele« *: 


graphs, the combination, with the pivoted 


pens, of an arm carrying the pressing-roller,. 


having a finger passing under the pens for 
raising the pens and pressing-rollers simulta- 
neously, substantially as set. forth. 


23. In chemical-receivers for automatic tele- 


graphs, the combination of a.number of pens 
insulated from each other and mounted to- 
gether ina frame removable from a suitable 
support, whereby the pens can be removed 
bodily from the instrument, substantially as 
set forth. 


24. In chemical-receivers for automatictele- . 


graphs, the combination of a number of pens 
insulated from each other and mounted in a 


frame held upon a support by engaging parts,. 
whereby the pens can be removed bodily by: 


simply raising the frame from the support,. 
substantially as set forth. : 


25. In chemical-receivers for automatic tele-' 


graphs, the combination of a number of pens 
held removably upon a suitable support, and 
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separate springs pressing against the shanks 
of said-pens, but not secured thereto, for main- 
taining circuit-connections with such pensand 
permitting of. their ready removal: and re- 
placement, substantially as set forth. 

26. In chemical-receivers for automatic tele- 
graphs, the combination of a number of re- 
ceiving-pens mounted at their shanks upon 
separating insulation, said pens being brought 
close together at their ends and carrying insu- 
lating-studs to insure their electrical separa- 
tion, substantially as set forth. 

27, Inchemical-receivers for automatic tele- 
graphs, the receiving-pens having removable 
points, held by friction in dovetail grooves, 
substantially as set forth. 

28. In automatic telegraphy, the combina- 
tion, with a suitable support, to which. the 
line-wires run, carrying terminals of such line- 
wires, of an automatic receiver having cir- 
cuit-terminals engaging with the terminals of 
the support and completing the circuits by the 
act of setting the receiver upon the support, 
substantially as set forth. 

29. In automatic telegraphy, the combina- 
tion of a number of automatic receivers ar- 
ranged in multiple are, each carrying circuit- 
terminals, with supports for such receivers, to 
which the line-wires run, carrying terminals 
of such line-wires’ engaging the terminals of 
the receivers, and completing the circuits by 
theact of setting the receivers in position upon 
the supports, substantially as set forth. 

30. Intransmitters for automatictelegraphs, 
the combination of two troughs or paper-ways, 
each containing two or more sets of transmit- 
ting-styluses connected to different lines; the 
opposite styluses of the two troughs being con- 
nected tothe same line, substantially as set 
forth. 

31. Intransmitters for automatictelegraphs, 


the combination, with feeding devices, of a 


loose transmitting-roller separate from the 


feeding devices, transmitting-styluses resting 
on the roller, and a spring-pressing wheel 
for pressing the traveling strip on the roller to 
turn said roller, substantially as set forth. 

32. Intransmitters for automatictelegraphs, 
the combination, with a feeding-wheel, of a 
trough or paper-way having a movable bot- 
tom, carrying one or more transmitting-roll- 
ers, and a lifter for raising said trough-bottom 
to bring the transmitting-rollers into contact 
with the transmitting-styluses, substantially 
as set forth. 

33. In transmitters for automatic telegraphs, 


the independent transmitting-styluses remov- - 


ably held upon a support. by frictionally-en- 
gaging parts, whereby they can be lifted from 
position, substantially as set forth. 

34. In transmitters for automatic telegraphs, 
the combination, with the removable styluses, 
of springs pressing upon the shanks of said 
styluses, but not secured thereto, said springs 
permitting of the removal and replacement of 
the styluses, and maintaining circuit-connec- 
tion therewith when in position, substantially 
as set forth. 

35. In transmitters for automatictelegraphs, 
the combination, with two or more feeding- 
wheels and two or more troughs or paper- 
ways, of independent spring-rollers for press- 
ing the strips of the troughs separately. upon 
the feeding-wheels, substantially as set forth. 

This specification signed and witnessed this 
9th day of February, 1884. 


THOS. A. EDISON. 
: PATRICK KENNY. 
‘Witnesses: 
A. W. KIDDLE, 
E: C. ROWLAND. 
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